**Abstract**

**Objective:** Although laparoscopic surgery is often categorized as 'minimal invasive surgery' mainly because of small skin incisions, postoperative pain is not 'minimal' after laparoscopic surgery because of development of visceral pain. Therefore, opiod analgesics are frequently required after laparoscopic surgery. Further, pain intensity and/or opioid requirements after laparoscopic surgery are highly variable among patients. Such individual differences in pain and/or opioid sensitivity may at least partly be attributable to genetic factors. We conducted a genome-wide association study (GWAS) in patients undergoing laparoscopic-assisted colectomy (LAC) to identify potential candidate single nucleotide polymorphisms (SNPs) that may significantly contribute to such individual differences.

**Methods**: We conducted a three-stage GWAS by using whole-genome genotyping arrays with more than 900,000 markers in 350 patients undergoing LAC, in whom postoperative pain control was managed with intravenous fentanyl patient-controlled analgesia. We further investigated whether one of the best candidate SNPs identified with the GWAS (rs2076222 SNP) significantly affects pain sensitivity in 500 healthy volunteers.

**Results**: As a result of GWAS in surgical patients, a SNP mapped to 1q32, rs2076222 had highly significant associations with postoperative analgesic requirements; the subjects with the C allele (A/C and C/C) required more fentanyl and more rescue analgesics for postoperative analgesia, compared with those without this allele (A/A), while C allele carriers tended to report higher pain scores during the early postoperative period, compared with non-carriers. In healthy volunteers receiving the mechanical pain test, the mechanical pain perception threshold was lower in C allele carriers, compared with non-carriers. The genes located in this region were found to include *LAMB3*, encoding laminin, beta 3.

**Conclusions**: Our findings provide valuable information for personalized pain treatment after LAC, in which the C allele of the rs2076222 SNP is associated with lower opioid sensitivity and/or higher pain sensitivity and requires more opioid analgesic after LAC.
